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UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

WATER RESOURCES DIVISION
237§ JOHN ENOX ROAD IN REPLY REFER TO:
BUITE F-240
TALLAHASSEE, FLORIDA 31303

Mr. Charles Sanders, Director April 18, 19?5

Division of Interior Resources

Florida Department of Natural Resources
206 Permington Building

Tallahassee, Florida 32304

Dear Mr, Sanders:

Forwarded herewith is a copy of a report entitled A Recomnaissance
of Hydrogeologic Conditiomns in Lehigh Acres and Adjacent Arecas of Lee
County, Florida"™ by D. H. Boggess and T. M. Missimer., The report was
prepared at the request of the late Dr. R. 0. Vernon of the Florida
Department of Natural Resources and contains information obtained as
part of the cooperative water-resources investigations of Lee County.

The report summarizes the information available on the water=-
bearing formations underlying Lehigh Acres which in arder nf increasing
depth include the water-table, sandstone, upper Hawthorn, and Suwannee
aquifers. The sandstone aquifer which contains water of relatively good
quality, is the source of supply for the public water-supply system in
Lehigh Acres. The lower Hawthorn and Suwannee aquifers contain more
highly mineralized water than the shallower aquifers.

The report also summarizes the information avallable on surface
water in Lehigh Acres. As indicated by records collected on the Orange
Eiver in 1935-46, discharge of less than 3 cubic feet per second occurred
for as long as 6% consecutive months, Lleeland Lake, formerly called Still
Lake, is the only known sinkhole lake in Lee County, This lake was sounded
to a depth of 208 feet.

We appreciate the continued interest of the Florida Department of
Natural Resources in the water-resources investigations of Lee County.

A few additional copies of the enclosed report can be provided if

needed,
Sincerely,
ﬂf’gg‘“ 4
Clyde-5. Conover
District Chief
Enclosure

cc: Subdistrict Chief, USGS, Miami
—3Hydrologist in charge, USGS, Ft., Myers
Chief, Bureau of Geology, w/cy of report



UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

WATER RESOURCES DIVISION
325 JOHN KNOX ROAD IN REPLY REFER TOy
SVITE F-240 .
TALLAHASSEE, FLORIDA 32303

April 18, 1975

Mr, James M. Sweeney, Jr,, Chairman
Lee Board of County Commissioners
County of Lee

Post Office Box 398

Fort Myers, Florida 33902

Dear Mr, Sweeney:

Forwarded herewith is a copy of a report entitled "A Reconnalssance
of Hydrogeologic Conditions in Lehiph Acres and Adjecent Areas of Lee
County, Florida"™ by D. H, Boggess and T. M. Migsimer. The report was
prepared at the request of the Florida Department of Natural Resources
and contains information obtained as part of the water-resources in-
vestigations of Lee County conducted In cooperation with the Board of
County Commissioners of Lee County.

The report summarizes the information available on the water-
bearing formations underlying Lehigh Acres which in order of fnereasing
depth include the water-table, sandstome, upper Hawthorn, and Suwannes
aquifers, The sandstone aquifer which contains water of relatively good
quality, is the source of supply for the public water-supply system in
Lehigh Acres, The lower Hawthorn and Suwannee aquifers contain more
highly mineralized water than the shallower aquifers,

The report also summarizes the information available on surface
water in Lehigh Acres. As indicated by records collected on the Orange
River in 1935-46, discharge of less than 3 cubic feet per second occurred
for as long as 6% consecutive months. Leeland Lake, formerly called Still
Lake, is the only known sinkhole lake in Lee County. This lake was sounded
to & depth of 208 feet.

We appreciate the continued support and cooperation of the Board of
County Commissioners in conducting the water-resources investigations in
Lee County. A few additional copies of the enclosed report can be pro-
vided if needed,

Clyde S. Conover
District Chief

Enclosure
cet Subdistrict Chief, USGS, Miami
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A RECONNAISSANCE OF EYDROGEOLOGIC CONDITIONS IN
LEHIGH ACRES AND ADJACENT AREAS OF
LEE COUNTY, FLORIDA

By D. H. Boggess and T. M. Missimer
ABSTRACT

Lehigh Acres, a residential community with a population of about
13,500 and comprising an ares of about 94 square miles (243 square
kilometreg) in the esstern part of Lee County, has been under develop-
ment since 1954. Prior to development the area was poorly drained.

By 1974, more than 150 miles (2Ll kilometres) of ‘drainageways had

been constructed to drain the area.

The water-bearing formations underlying Lehigh Acres include the
water-table, sandstone, lower Hawthorn, and Suwannee aquiferz. The
water-table aquifer is usually not more than 30 feet (9 metres) thick; it
contalins wvater of relatively good guality, excepl for iron and color.
Weter levels in this aﬁuifEr probably have been affected by construction
of drainage canals, The sandstone aquifer, used extensively throughout
the area as a source of water supply usually contains water of good
gquality although the water is hard and in pleces may contain concen-
trations of dissolved golids and iron vhich exceed the recommended
limits of the U. 8. Public Heemlth Service and the State of Florida
for drinking water. The lower H&wthﬂrnland Suwannee agquifers,
usually encountered at depths between LLO and 850 feet (135 and 262
metres}, contains water with relatively high concentrations of esodium,

snlfate, chleoride, and dissolved selids,



Three streams, the Orange River, Hickey Creek, and Bedman Creek
and the canals connected to them, provide drainage of the area. Except
for the Orange River, where the water i; of good chemical quality,
little is known of the water gquality. Similarly, little lnfnrnatlnnl
is available on stream discharge except for the Orange River wh:;g
the average annual discharge was 41,1 cubie feet per second {1&35.,
cubic metres per second) between 1935-46.

Most lakes and ponds in Lehigh Acres are hydraulically connected

to the water-table aguifer such that factors which affect one also
affect the other. Theoretical drawdown curves indicate that the

drainage canals may affect ground-water levels to a distance of

G 000 feet (1 BOO metres) under eertain corditions.  Teeland Take,
the only known sinkhole lake in Lee County, is about 208 feet {64
metres) deep and contains water more nearly similar to the sandstone

equifer, although the lake may be hyﬂr&ﬁlitally commected to both the

water-table and sandstone aguifers.



INTRODUCTION

lehigh Acres, a residential subdivision of about 9% square

miles (243 square kilometres) located in the eastern part of Lee

County, Florida (fig. 1} has been under development since 195k, Fig. 1
near
Prior to development, much of the area was poorly drained: The ~ here

water table was characteristically high and surface water filled
shallow natural basine, 1In 1958, the Bast County Water Control
District was formed to provide a network of canals for drainage of
the area and te provide a water management system. More than 150
miles {2L1 kilometres) of drainage canals have been constructed to

date (197h).
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PURPOSE AND SCOPE

In April 1974, the Florida Department of Natursel Resources

requested that the U, 3. Geological Survey compile a summary of
availeble informaticn on the geclogy and hydrology in the vieinity
of Lehigh Acres., This summary would aid in the evaluation of the
effects of existing and proposed drainsge canala on flooding in ad-
Jjacent ar&&s? the conservation of water for present and future use,
and the retention of existing natural vegetation and terrain feature
both within and cutside of the area of development., BSpecifically,
reqguested . information was on the lithclogy of géulﬂgic formations
underlying the area, a description of the aquifers including quality

of water contained therein and areas of recharge, a description of

the gonfinting loyore, and 3 doeoydpilon of ithe curfoce-vmtcr hydroliopy

including water quality.
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BABIC DATA

A summary of the basic data included in this report is glven in

table 1. This summary, grouped according to selected topies, pro-  Table I

; near
vides a ready reference to the figures and tables on which the here
basic data are included. For the convenience of those readers
more Tamiliar with the metrie (81) system, mosl measurements in the
report are shown in both English and metric units. A conversion
table is also included for ease of reference (table 2). Table 2

near
here

12



Table l.,--Sumary of basic data included in report.

Rainfall...cesusvsssee-.Lehigh Acrea and Page Field, table 3.

GEOlOBY:earvresurssnsaseGeologlc aectiﬁn, figure 4; geoclogic colu
figure 5; descriptive logs, table 3.

Ground WAtEeTr.............Record of wells and test holes, table L,
Water levels,.........Water-table aquifer, figures 6-9.
Bandatone aquifer, figures 10-13.
Lower Hawlhorn agquifer, figures 14-15,
Water qualit¥.e,es.q.Chemical characteristics, table 6.
Surface water
Streams
Discharge.........0Orange River, tables 7 and 8, figures 17-18,

Btage....svese.0. . Bedman and Hickey Creeks, table 10,

Water quality.....Orange River, table 9,
Streams and canals, table 11.

Ponds and lakes

Water quality.....leeland Lake, thble 12.

13



Table 2,--English unit-metric unit conversion table,

Multiply English unit By Yo obtain metric unit
feet 0.3048 metres

inches 25.4 ' millimetres

miles 1.609 kilometres

equare miles 2,590 square kilometres
gallons per minute 6.309 x 1072 litres per second
cubic feet per second 2.832 x 1072 cubic metres per second
gallons 3.785 litres

14



DESCRIFTION OF THE AREA

The report erea is bounded on the north by the Caloosahatchee
River and on the east by the Lee-Hendry County boundery. The western
and southern boundaries were established to include all of the area
within the corporate limits of Lehigh Acres (figure 2), Information
on these sreas adjacent to Lehigh Acres are i-ncluded in the report.

The highest area in Lee County is in the southern part of lehigh
Acres where altitudes range from 30 to 35 feet (2 to 11 metres) abé:ve
mean sea level (fig. 2), From this high, the land slopes to the north F'.’r,g '_
and west to the Caloosahatchee River whera~altituﬂes generally are ;:::'
less than 10 feet (3 metres). Most of the area under development
Is 15-30 feet (5-9 metres) sbove mean ses level.

Housing and commercial development is more heavily cnnnent-mteﬂ in
the central part of Lehigh Acres although an extensive road and street
network has been constructed throughout most of the area. The 1974
resident population is estimated at 13,500 persons with a geascnal
variation of 1,000 persons (J. E. Gardner, written commun,, 1974),
Numerous access roads into Lehigh Aeres have been constructed including

those connecting with SR 80 to the north and SE 82 which traverses the

southern and western boundaries of the development,

15



"_.;;.—M.mll—lr"ll FY Y - § — —
r E 1. :
Buckingham LE] i
L-r_|+i-.l-|. x [
i
L% ] )
> 8 -
s 2 =
& = %
E L]
=
Ly ol
Le high s ©
Acres :
LEE BLVD

Leelond
O\l

SAILFISH CANAL

HAL FWAY

y LEE €O

)

AR7 pr? y,

AREA WHERE
ALTITUDES RANGE

AFPPROXIMATE CORPORATE ' : FROM 30 TO 35
I FEET( 2 TO 1
ﬂ H

» o — A —

BOUNDARY OF LEHIGH ACRES
Z METRES) ABOVE
MEAN SEA LEUEL.I

A |
0 | 2 3 MILES %
Hﬁl—h‘n—r—‘l—n—ll—-H
0 %

I 2 3 4 5 KILOMETRES % i...,_ '

Figure 2,--Lehigh Acres showing names used in report.

16

CANAL

HENDRY CO



Only one major natural drainageway, the Orange River, transects
ﬁhn area, BSeveral smaller streams including Hiekey Creek and Bedman
Creek provide some natural drainage in the northern part of Lehigh Acfia.
Thtsu streams all discharge into the Caloosahatchee River. Numerous
canals have been excavated throughout Léﬁigh Acres, most of which drain
into the natural waterways. |

The climate is subtropical; mean annual air temperature is 23°C
(74°F) as determined from weather records at Page Field maintained by
the National Oceanic and Atmospheric Administration, Temperature ex-
tremes in Lehigh Acres probably are similar to, although not identical
to, those at Page Field where average monthly temperature is 189C
(64°F) in January and 28°C (B3°F) in August,

In Lehigh Acres, as elsewhere in south Florida, wet and dry.

scasons alternate (table 3). As shown in the table, the wet season Tnb[ﬁ&iﬁ;
near
may begin in May and end in October, but in some years most of the here

rain may fall in the 4-wonth period June through September, For

example, in 1973, 70 percent of the annual total fell in this &4-mon th

period,

17
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Table 3,~~Comparlison of rainfall records at Lahigh AcTes and Pape Fleld near Fort Mycrs, Flecida, 1965-76&

(Rainfall irn fecheas.

F.F. = Poge Fleld, L.A, - Lehigh Acres).

Memth | 1965 1956 L#6T 1968 269 1970 15711 1372 1973 1974

B.F, Lp, | PE. I LA, P.F, | L.A, PF. | LAy | PBF, | s | P.Fo | L.k | P.F. I_,L P.F. L.A, | P.F, L.A. | P.F. LA,
dounry | J.24 | 0.10 1 3,39 13,08 | 1.15 { 3,933 0,40 | 0.3 1.44 | 2,62 ) 4.36| 6,55| o.es] o.72] 0.77] o0.57| 3.6l 285 | 0.3 o.03
Febyuary| 2,99 | 1,67 | 1,06 |-1.99 | 2,15 ) 2,89 ) 2.08 | 2,490 2,87 | 236 2.30] 4.76 ) 1.55) 1.48| 2.14] 2.9 2,23| 3.26 | G.81) 0.66
| march 2.9t | 5.,3£ | 0,37 | 0.% | 0.7 | 1,53 0.73 ) &.74 | 4,371 18.%58 0.35) 021 ) &.72) 3,79 3.89%{ 3.95| 0.0 o©0.40
April 1.1% L L 3.0 £3.00 4 0,00 | 0.00) 0,57 | 0.36) 0,15 1.04} 000 o0.00| o.70f 1.e3| o.27] o.%0 t.7ef L.iT ] o.L] 0.2%
| Moy .70 L 2,80 L L.Sk y 3.51 1 R.4b | D.54110.33 ) 6,891 4,70 ) 7.65 ) 6.36) &.250 .77 3w | 5.2 &.35) o0.78] 1.9 Z.o0| 8,93
|l LJ8 1 .30 p12.42 110,55 | 7.4} | 12.95115.01 | 18,28 | 10.63 | 11,85 | 7.47) 11.80 | 6.16) 10.58 | 7.8 12.92) .99 7.5% | zo.tel 1v.mo
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ﬁlthnugh Page Fleld end Lehigh Acres ars enly sbout 14 miles

. (23 kilometres) apart, monthly rainfall may differ substantially at

the two stations, For example, in August 1972, 16.22 inches (412.0
millimetres) were recorded at Page Fleld, whereas 6.84 inches (173.7
millimetres) were recorded at Lehigh Acres., The difference in monthly
rainfall amounts usually are related to thunderstorms which freguently

occur in the afternocon during the summer months. Beeauaé the path

of these thunderstorms commenly is erratic, rainfall may be sub-

stantial in some arems and elsewhere little or no rain may fall, The annual
totals at the two stations also may vary widely. For example, in :
1968 the difference was 1B.02 inches {457.7 millinﬂtres)‘ In 1970,

the difference was only 0.89 inch (22.5 millimetres),

As reported by Boggess (1974, p; 8), these differences in annual totals

are similar to those determined hetween Senihel Teland and LG} 1ohlEkEly
Based on the records in table 3, the aversge annuel rainfall in Lehigh
Acres is about 56 inches (1430 millimetres), The average for Page Field'

over the same period of record was sbout 55 inches (1400 millimetres).
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WELL INVENTORY AND NUMBERING SYSTEM

Infnrnmtiun on the depth, diameter, casing length, and other
hydrologic and water quality data has been collected from 158 wells
and test holes in Lehigh Acres and adjacent aress. Records from 96
of theee wells and test holes on which more detailed information is
available are summarized in table 4, The test holes were drilled for T{hlp-ﬁ
the collection of geologic information, whereas the wells were drilled
primarily for water-supply purposes, In some cases, test holes were
converted to wells by installing well casing, The wells shown in
table 4 range in depth from 18 to 850 feet (6 to 262 metres). The

test holes were drilled to depths ranging from 75 to 1,3hﬁ feet (23 to

412 metres). Well and test hole locations are shown on Eigure 3. Fig. 3
. mear:
A dual numbering system fs used in table 4, The first coluim here}

of numbere profined by L- (Loc County) indicates the aumerical

sequence in which the wells have been inventoried since collection of
records began in 1935. This numbering system is used on figure 3 and
throughout the report. The second series of numbers givea the location
of the well or test hole to the neareat second of latitude and Inngitud&;
This numbering system is used for the data storage and retrieval system
of the U. S. Geological Survey, The first six digits {ollowed by the
letter "N" show the latitude,  The next seven digits show the longitude,
The last digit following the period refera.tn the number of wells

located within the same l-second rectangle,
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GEOLOGY

Figure 4 is a geologic section showing the stratigraphy along
& west-eagt alignment through the report area. The line of section
is showm on figure 3. Descriptive logs for test holes used in this
section and test holes L-613, L-618, L-628, and L-659 that are in

other parts of the area nremgiven in table 5,

22
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Holocene and Plio-Pleistocene Sediments, Undif fereptiated

Most of Lehigh Acres is mantled by a thin stratum of fine to medium
grain quartz sand. Associated with these sediments are thin diascon-
tinuous beds of sandy limestone or calcareous sandstone. The sandy
sediments seldom achieve a thickness of more than 20 feet (6 metres),
and may be absent in places.

The Caloosahatchee Marl, consisting of yellow marly limestone or
gray limestone, lies unconformably beneath the sand sediments, or may h&
exposed at the surface where no sand is present, The Fort Thompson
Formation which, elsewhere in Florida unconformably overlies the
Caloosahatchee Marl, apparently is not present in the area, possibly as

a result of extensive subaerilal erosion.
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Tamiami Formationm

The Upper Miocene sediments, consisting of carbonate clay, nand;'
stone, unconsolidated quartz sand, phosphorite and quartz gravel, and |
limestone, underlies the Caloosahatchee Marl. The entire Upper Miocene
stratigraphic n;quence is assigned herein to the Tamiami Formation,

The Tamiami Formgtion increases in thickness from about 150 feet
{45 metres) in the western part of Lehigh Acres to about 250 feet
(75 metres) in the eastern part. Six different members within the
Tamiami Formation have been traced acrose the area (fig., 4).

The uppermost member of the Tamiami Formation consists pre=
dominantly of light gray and green carbenate clay. It also contains
some shell, quartz sand, and silt. Clay-size calcium carbonate
particles make up about B0 percent of this member, As shown on figuft
4, this upper carbonate clay member thins from the west to the east, and
it is only 12 feet (4 metres) thick in test hole L-626 near the Lee-
Hendry County line.

Beneath the upper carbonate clay member, a hard light gray
calcareous sandstone member occurs as shown on figure 4, This membey
contains fine-grain quartz sand, shell, and phﬂiphnrike all lighely
cemented together by micrecrystalline carbonate cement, This member

thins from the west to the east, and wedges out near the county line.



Beneath the calcareous sandstone membey lie sediments consisting
primarily of unconsolidated quartz sand with variable amounts of clay,
shell, phosphorite, and quartz gravel, This member thickens considerably
from the western part of the report area where it is about 20 feet
(6 metres) thick, to the eastern part where it is about 100 feet
(30 metres) thick (fig. 4). Coinciding with the increage in thickness,
is a general iIncrease in grain size of the sediments from clayey
mostly fine quartz sand in the west to fine to medium and some coarse
sand with shell and phosphorite gravel to the east, Lenticular nnndnzﬁni.
alse occurs within these deposits. |

A fourth member consisting of white and tan limestone and gray
marl immediately underlies the quartz sgand member. This carbonate
member thickens from 30 feer (9 metres) in the west to 80 feet {zh:nattpl}"
in thﬁ east, In the western part of the area, it consists entirely of
gray to white limestone. To the east, it undergoes a facies change and
splits into two distinct lithologies. The upper part consists of tan
limestone, whereas the lower and thicker part consists of gray marl with
some shell and quartsz B;nd.

A lower carbonate, clay member underlies the limestone-marl member,
This fifth member consists largely of clay-sized ¢arﬁnnnte sediments, with
varying percentages of quartz sand, silt, shell, and phosphorite. The

thickness ranges from about 30 teo 230 feet (9 to 15 metres) with no

general trend.



The lowermost member of the Tamiami Formation consists of gray

_ ¢lay, quartz sand, shell, limestone fragments, and a large amount
of phosphorite. This zone represents crosional detritus and it
mantles the underlying phosphatic carbomates throughout Lehigh

Acres and adjacent areas., It ranges in thickness from about 20 to &40

feet (6 to 12 metres).
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Hawthorn Farmation

The Middle Miocene Hawthorn Formation lies unconfermably below
the Temiani Formation. The top of this lithologically complex
stratigraphic unit dips gently eastward across Lehigh Acres at an -
average slope of about 7 feet per mile (1.3 metres per kilometre),

In the western part of the area, the upper part of the Hawthorn
Formation consiste of nadﬂrafelr hard phosphatic limestone with varying
percentages of shell and quartz sand. To the east, the upper part of
the formation grades into a soft phosphatic marl facies, which cnnt;iu n;un_
shell and quartz sand,

The Hawthornm Formation consists 1&rgaly of phosphatic marl to as _
much as 4Dﬁ feet (123 metres) below sea level (fig. & and table 5). The
mar]l contains lenticular bodies of light gray carbonate clay, green |
carbonate clay, and gray shelly ﬁlar._ The proportions of these consti-
tuents in the lenticular bodies change abruptly from place to place 60
that individual bodies cannot be traced over appreciable horizontal
~ distances. The formation consists of hard light gray to tan dolomite
strata at depths of 400 to 500 feet (120 to 150 metres) below mean ;E;:
level. These strata can be traced over most of the area. The Hawthorn
consists of a series of interbedded hard phosplatic limestones and gray
carbonate clays beneath the dolomite ntra#a* These limestones and car-

bonate clays vary greatly in cﬁmpnsitinn vertically and horizontally.
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Pre-Hawthorn Pormations

The Tampa Formation underlies the Hawthorm Formation unnfnrmahli;
the contact between the two is not easily recognized. The Tampa Limestore
conglsts of phosphatic sandy limestone, marl, and carbonate clay, |
all of which closely resemble the materials of the Hawthorn Formation.

The Suwannee Limestone lies unconformably beneath the Tampa lime-
stone and the contact between the two probably is in the depth range
650-750 feet (200-350 metres) below sea level. Because of the abserice
of phosphorite in the Suwannee Limestone, the Suwannee is distinguishable
from the Tampa Fermation.

The Ocala Group, similar in lithology to the overlying Suwannee
Limestone, consists of tan limestone with some quartz sand, and clay.

It cﬂntains characteristic microfossils.
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AQUIFER CHARACTERISTICS AND WATER QUALITY

Four aquifers have been identiffed in Lehigh Acres., Included
are the water-table, sandstone, lower Hawthorn and Suwannee aquifers.
The stratigraphic pesition and associated lithology of these aquifers
are shown on figure 5, A fifth water-bearing zome, the upper Hawthorn
aquifer, underlies the ﬂEétern part of the report area, but is not
present in the area of well L-660 (fig. 5). Fig..j
near

Chemical analyses made on 14 wells in Lehigh Acres and adjltaht here

areas are given in table 6. Table 6
near
here
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Table 6.-~Chemical characteristics of
{Chemical constituents

in milligrame per iitre),

ground water in Lehigh Acres and

adjacent areas.

e - . . - ilardneas Dlssgl\rdd . .,é.... N rl—
o )y BISVE | 4] 8 foe |3 ﬁi:&g‘ﬁ P LI R
N HHEHHE R P AR
sl (5|84 (8(8)& |3 |23 |38]|5; 2d|34 %9 83 1533] |8 )33
-lu ter-table aquifer .

L7072 21 4-10-76 54 0.93 80 26 788 3.3 59 87T 0.83 336 276 30 32 say 547 B74 7.6 24 40
727 27 7-24-68 8.2 BL 1 &4 19 .8 16 ‘32 2 280 230 248 18 324 308 S50 7.3 324 40
7% 27 7-29-68 9.3 % 5 .1 18 .3 4 1 L 296 243 255 12 364 310 sso 7.2 26 so
730 19 8-2-68 9.8 88 2.2 .2 4.1 .6 %.3 7 L2223 28 6 215 256 4% 7.6 25 80

1137 20 4-11-74 7.3 1.7 78 9.1 .28 14 .6 1.7, 21 -39 221 230 12 36 273 497 7.1 24 300
Sandstona aquifer
L-4la 94 ﬂ*ll-il-'ﬁ 30 0.74% B7 21 A2 36 2.1 0.5 59 .. 359 9% 300 10 428 414 112 7.6 26 30
708 S8 5-31-68 17 2.1 82 19 .32 82 1.6 33 167 -2 2% 192 283 91 555 513 910 7.5 28 30
8 5976 18 .7 120 2% .46 19 2.9 68 190 4367 301 400 98 790 75 1180 7.3 g
727 68  7-25-68 4.8 13 38 1.2 85 3.7 126 208 .3 314 258 s&98 240 B4l 799 1300 7.5 26 s
68  4-11-74 2.8 .06 22 21 .13 7 3.9 170 -3 102 85 140 56 360 W7 84 .6 25 5
729 121 B8-1-68 21 8% 14 .2 58 1.7 1 75 -3 326 267 280 12 461 451 760 7.4 25 35
121 4-19-76 5.9 .0t 359 6.6 .19 26 1.1 2.3 45 .2 191 157 170 18 %0 &25 7.6 25 80
930{2 78  6-2-69 3¢ 135 81 4.8 379 13 33 740 T 166 135 676 s41 1790 2900 7.9 25 5
[l Analvsis probably not typical becausge of effects of chemicals and ferctilizers applied nearby,
i Analysis not typical exeept where upward leakaje from deeper aguifers has occurred.
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Lower Hew:horn and Suwannee aquifers - )
L-359 630 3-6-73 14 10 %2 22 500 21 350 920 1.5 148 121 680 560 2000 3600 7.9 28 5
425 TBO  3-23-46 B7 78 392 159 615 182 538 1700 2770 7.4 29 &
652 598 6-2-69 13 B9 B8 18 386 19 296 720 1.4 168 138 605 46T 1700 2800 7.9 26 3
398 3-12-74 14 .21 82 ¥ 20 430 21 310 720 1.3 130 107 530 430 1880 1740 2950 27 %
706 592  5-1-59 19 48 52 6.1 196 14 146 280 2.2 292 239 341 102 967 907 1500 8.1 28 3
92 3-12-7419 .06 41 46 6.0 220 17 70 270 2.0 290 238 300 61 936 9% 1590 7.9 28 S
TIS 830 6-2-69 14 85 B% 14 397 19 76 780 1.5 164 135 594 460 1760 2950 7.8 31 3
1688 32273 14 .03 110 100 19 540 22 350 900 1.4 160 131 710 580 2100 3660 7.6 3L 10
Comparison of averages
Water tablell 8.6 85 6.8 0.3t 13.8 0.6 7.0 26 0.23 279 229 200 12 M5 287 502 7.3 2% 118
Sandstonell 11.5 0.72  8520.5 .42 S8 2.5 43 130 .3 270 222 29 75 488 497 853 7.6 25 31
L.Hawthorn-Suwannee 15 1 82 77T 15 383 19 232 650 1.6 192 158 537 380 1261 1619 2729 7.8 28 5

{1 Excludes analysis for well 1-707.

f2  Excludes analvsis for well .-Li".ﬂ_l:



Water-Table Aquifer

The water-table aquifer is .thu uppernost water-bearing formation
.in Lehigh Acres. The aquifer consists of -sand and of the sandy and
silty limestone of the underlying E;lﬁﬁsﬂhltnhEE Marl where the sand
and the linautnne are hydraulically connected. The sand is highly
permeable. The Caloosahatchee Marl, although generally low in perm~
eability, locally transmits water readily because of the occurrence
of large interconnected vugs within the formation. The thickness of the
gand varies greatly as does the permeability of the Calcosahatchee

Marl. For that reason the aquifer thickness is not uniform. Generally
it is less than 30 feet (9 metres) thick. The water-table aquifer,
where 1t ineludes the full thickness of the Caloosahatchee Marl is
underlain by the relatively impermeable carbonate clay of the upper- :

- most member of the lamisml Formariom.

The water-table aquiter is not a major source of water supply for
domestic use in the report area. Becausé of its shallow depth, the
aquifer is readily subject to contamination from the surface, or from
the disposal of wastes, Most of the wells tapping the aquifer are uﬂﬁ&i_-_:
primarily for irrigation. The water-~table aquifer is the priocipal
source of water which sustains stream flow and lake levels during the
dry season, The water level in the aquifer is a controlling factor

in determining the character of the vegetatlon. ,
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Fluctuations of Water Levels

As defined by Lohman and others (1972, p. 14), the water table
~is "that surface in an unconfined water body at which the pressure
“is atmospheric." This surface corresponds to the level at which
water will stand in wells tapping an unconfined water body, the
water-table aquifer. Variations in recharge and discharge to and
from the aquifer result in a continuous change in altitude of the
water table, Rainfall, the principle source of recharge, causes the
water table to rise. Conversely, discharge by evaporation, tramspir-
ation, and base flow to streams causes the water table to decline.

A more detailed description of the factors affecting the water table

in Lee County &re given by Missimer and Boggess (1974).



Wells tapping the water-table agquifer in Lehigh Acres and ad-
_,J.;ent areas show a seagonal fluctuation of water levels similar to
nﬁhar parts of Lee County. These seasonal fluctuations resulting t1win
variastions in recharge and discharge factore are evident from the
hydrographs of wells L-728, L-TOT, L-Tjﬂ, and L-1137 on figures 6-9. fiﬁur
Figure & illustrates the géneral relation between the principal here
source of recharge, rainfall, and water levels in well L-728
under wvirtually natural conditions. Water levels reach the highest
ennual position during the pericd of maximum rainfall and conversely,
reach the lowest annusl position during the pericd of minimum rain-
fall, Pericds of unusually heavy rlinfali or extended periods of
deficient rainfall will result in water levels higher or lower than
normal .

The rapid rise in water levels in all wells (iig. €-9) in June-
July 1974 resulted from unusually heavy rainfall of nearly 37 inches
(940 millimetres)in May, June, and July 197h. Immediately prior to
this pericd, water levels in these welles had reached the lowest position.
cf record during the dry season, Octeber 1973 through April 197k, whaﬁ

the cumulative total rainfall was sbout U inches (100 millimetres),
The water level in well L-707 (fig. 7) although showing a natural -

seasonal fluctuation, alse ig affected by pumping of nearby wells which
causes a decline in the water level and by irrigation of crops near the
well which results in a rise in water level., These effects which may

oceur either simultaneously or at different times results in an erratic

variation in water levels.
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The hydrograph for well L-730 (fig, 8) shows an unusual pattern
of water-level fluctuations. Although the seasonal cycle vesulting
fran natural recharge and discharge factors is similar to other wells,
the downward trend in the water level beginning in 1971 indicates a
response to other stress. As shown on figure 8, water levels generally
fluctuated from 1l to 4 feetl{ﬂ.ﬂ to 1.2 metres) below land surface
during 1968-70. During 1971-74, water levels generally fluctuated
from 3 to 8 feet (0.9 to 2.5 metres) below land surface, Aa shown
in table 3, the heavier rainfall in 196%-70 probably sustained water
levels at higher positions than would have occurred otherwise. How=
ever, water levels in the latter part of 1968 also were high although
the annual rainfall was similar to that which occurred in 1971 te 1972,
Thus, the downward shift in water levels apparently is largely !
related to the increased drainage resulting from the completion of a
major canal in June 1971 on the Lee-Hendry County line about 1.5 miles
(2.4 kilometres) east of the well site.
The hydrograph for well L-1137 (fig. 9) apparently also is affected '
by nearby drainage canals which are located about 0.5 mile (0.8 kilumatfﬁ}
both to the north and south of the well site. As shown on the hydrograph,

the annual highs and lows have generally declined over the period of record,

The record high in 1974 resulted from the heavy rainfell in June,
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Water Quality

In general, water from the water-table aquifer is suitable for
most purposes; the concentration of chemical constituents, except for
color and iron are within the recommended limits for irinking water as
established by the U, S, Public Health Service (1962, p. 7) and as
adopted by the State of Fiurid-. However, before water from this
aguifer is used for domestic purposes, it should be checked for un-
desirable biological and chemical constituents., On the basis of fnur
analyses in table 6, the dissolved solids are less than 400 mg/l
{milligrams per litre), sulfate less than 10 mg/l, aﬁd chloride less
than 30 mgfl. Although iron concentrations were determined for only
two water samples, both exceeded the recommended limit of 0.3 mg/L.
Other wells in Lehigh Acres apparently produce water with relaétvaly

high concentrations of iron as evidenced by red staining of walks

and driveways in some parts of the area,
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Sandstone Aquifer

The term “sandstone aquifer' as used heratn refers to permesble
members of the Tamiami Formatiom which are hydraulicnlly intarcnnnectedi
Included are the sandstone, sand, and limestone members described in the
preceding section. Confined above and below by clay members in the
Temiemi Formation, the aquifer is under slight artesian pressure. As
ghown on figure 4, the sediments comprising the aquifer attain max imum
thickness near the Lee-Hendry County line and thin to the west,

The sandstone aquifer is the source of water for the public-supply
system in Lehigh Acres and probably is used extensively throughout the :
area for individual domestic supplies and for irrigation. Of the wella.
listed in table 3, 49 tap the sandstone aquifer including the Lehigh |
hnrcﬁ'water-supply wells L-708, L-709, L-710, and L-1888 through L-1893.
Most of the wells near Buckingham (L=411 through L-41%) at the former
Air Base also tapped the sandstone aquifer, Although little information
i{s available on well yielda from the sandstone aquifer, it is estimated
that 200 gallons per minute (13 litres per second) can be obtained Erum

properly constructed wells. Locally greater yields can be obtained.
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Fluctuations of Water Levals

Water levels in wells tapping the sandstone aquifer fluctuate

seasonally similar to wells in the water-table aquifer (fig. 10). Fiﬁ{'lﬁ

near
The wells in figure 10 are in the northern part of Lehigh Acres ‘here:

and are less than 10 feet (3 metres) apart. Both hydrographs

show a response to recharge and discharge factors, The water level
in well L-727 is consistently lower than in well L-ll??. which
indicates that no direct hydraulic cunneqtiﬂn exists between the
agquifers in the vicinity of these wells, The effects on water levels
in well L-727 of the 1971 and 1974 droughts are shown on figure 10,
The highest water level recorded in this well was about 18,4 feet
(5.7 metres) above mean sca level, after the heavy rainfall in March
1970.

Inacmuch a5 wabter levels in the area ot recharge to the sandstone
aquifer must be as high or higher than in downgradient wells, the
highest water level in well L-727 implies that land altitudes in the
recharge area are at least about 19 feet (6 metres) above mean uea.
level. This excludes the possible loading effect on water levels at
the well site resulting from water in storage in the overlying water-

table aquifer.
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The hydrograph for well L-414 (fig. 11) for which lomg-term Fig. 11

;gtnrd: are available, indicates geasonal fluctuations of water here
levels similar to those shown on figure 16. The unusually low

' water levels in the early months of 1967 and 1968 were the results

of heavy pumping for irrigation from vell L-1056 (cne-half mile to

the northwest). This pumping was discontinued in the latter part of

1968 so that the fluctuations since then represent essentially

patural changes., The droughts of 1971 and 1974 are reflected in the

{ow water levels on the hydrograph in those years. The highest

water level recorded in this well was 19,7 feet (6.1 metres) above

mean sea level in July 1968.
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Well L-729 in the south central part of Lehigh Acres has con~
sistently shown higher peak water levels (fig, 12) relative to mean Fig§'11£
sea level than other observation wells tapping the sandstone aquifer, - ;:::
The water level in this well, although showing a :gnaunnl pattern of
flucruation similar to the levels in the other observation wells
fluctuates through a greater range. The low water levels in the early
part of 1969 and 1970 were in part the effects of pum?lng from wells
in the area which have not been identified. As with the other wells,
the effects of the drought in 1971 and 1974 are evident from the lower

water levels, The highest water level recorded for this well wag about

26.1 feet (8.0 metres) above mean sea level in October 1969,
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Wells L-1418 and L-583 (fig. 3) are near the wells that gupply

" water to Lehigh Acres, Well 1-583 was destroyed in 1971. The
ﬁydrug:apha for the two (fig. 13) indicate the general water-level
conditions in the vicinity of Lehigh Acres' wells. The effect of
gustained pumping, superimposed on the aatural fluctuations results
in lower water ievels than ?uuld have occurred otherwise. A reduction
in pumping plus an increase in recharge from rainfall camn result in

a rapld rise in water levels such as that which occurred in May and
June 1974. Then, a rise of about 8.5 feet (2.6 metres) brought water
levels to the highest point of record in well L-1418, nearly 20 feet
{6 metres) above sea level,

Well L-729 has the highest water levels, referenced to mean Sed _'
level, of the sandstone aquifer wells, and levels become prugrengivnly:
lower in the other observation wells to the north, Well L-723
apparently has a higher water ievel because it is nearer the recharge
area. However, the source and area of recharge to the sandstone

aquifer have mnot been identified.
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Water Quality

The quality of water in the sandstone aquifer varies from place
to place. The dissolved-solids concentration ranged from 240 to 799
mg/l and the chloride concentrations range [rom 45 to 208 mg/fl
(table 6). The water is hard averaging 296 mg/l in 7 samples typical
of the aquifer, The iron concentration in three of the samples 1ie
great enough to cause staining. otherwise the water is of relatively
good quality. The sandstone aquifer usually contzins more highly

mineralized water than the water-table aquifer (table 6).
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Lew